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TITLE OF THE INVENTION 
IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 
The present invention relates to an electrophoto- 
graphic image forming apparatus, and relates in 
particular to a configuration of a transfer device 
which transfers an image formed on an image carrier 
onto paper, 

A transfer technique based on a corona charger 
facing a photosensitive drum is best known as a prior 
art of a transfer unit in an electrophotographic image 
forming apparatus. This method, however, has a problem 
of toxic ozone production. Thus, a contact type 
transfer technique is known as an ozoneless transfer 
technique 

Jpn. Pat. Appln. KOKAI Publication No. 6-110343 
discloses a technique in which a transfer is performed 
by use of a semiconductive transfer belt, and a 
transfer roller provided on a back surface of the 
transfer belt. A transfer bias is applied to the 
transfer roller to achieve the transfer. 

The following methods are known in connection 
with a color image forming apparatus which forms an 
image with a plurality of toners including Y (yellow) , 
M (magenta) , C (cyan) and Bk (black) . 

(1) A method in which the toners of four colors 
are superposed on one photosensitive drum to form an 



image, and the image is batch-transferred. 

(2) A transfer drum method in which a transfer 
material is held on a transfer drum, and images of four 
colors are formed by four revolutions of the transfer 
drum. 

(3) An intermediate transferrer method in which 
images of four colors are formed on an intermediate 
transferrer, and the image is batch- transferred to a 
transfer material. 

(4) A four-drum method in which four 
photosensitive drums are disposed in parallel, and an 
image in four colors is formed while the transfer 
material passes one time. 

Among the four methods described above, the 
intermediate transfer method (3) includes: (a) four 
revolution method in which one image carrier forms an 
image of each color, and repeatedly transfers the 
images onto the intermediate transferrer four times, 
and finally batch-transfers them on paper or the like; 
and (b) a four tandem method in which toner images of 
four colors are formed on an intermediate transfer belt 
at one time, and are finally batch-transferred on paper 
or the like. 

In some of the intermediate transfer methods, a 
secondary transfer roller (transfer to the intermediate 
transferrer is a primary transfer) is used for a part 
where the final transfer is performed in the transfer 



material . 

In the intermediate transfer method described 
above, a "fog" toner on the photosensitive drum 
sometimes sticks to the secondary transfer roller via 
the intermediate transferrer, in the image forming 
apparatus using the secondary transfer roller. Also, 
when the paper is not conveyed to a secondary transfer 
unit due to a problem in paper conveyance, the toner 
image on the intermediate transferrer sticks onto the 
secondary transfer roller. In such a case, there is a 
problem that the secondary transfer roller is smeared 
with the toner. The smeared secondary transfer roller 
leads to another problem that a rear side of the paper 
output at the next printing is smeared with the toner. 

A technique is known in which a cleaner is 
attached to the secondary transfer roller, in order to 
solve the problem. Jpn. Pat. Appln. KOKAI Publication 
No. 2001-312154 discloses a configuration in which a 
secondary transfer member and a brush cleaning member 
are integrally brought in or out of contact. 

Jpn. Pat. Appln. KOKAI Publication No. 2002-91191 
discloses a technique for a configuration that satis- 
fies 5 x 10 3 < (Rl / R2) x (V2 / VI) x D < 6 x 10 5 / 
where Rl (mm) is an exterior angle of the secondary 
transfer roller, VI (mm/sec) is a peripheral velocity 
thereof, R2 (mm) is an external diameter of a brush 
roller, V2 (mm/sec) is a peripheral velocity thereof, 



and D (number/inch 2 ) is a hair transplant density. 

However, in the configuration where the secondary 
transfer roller and the cleaning brush contact each 
other and rotate at an equal velocity and direction at 
the contact point, there is a problem of additional 
smearing due to a smear on the brush sticking again to 
the secondary transfer member. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
an image forming apparatus which prevents a secondary 
transfer roller from being smeared so as not to smear 
a rear side of paper with a toner. 

In order to achieve the above object, according 
to one aspect of the present invention, there is 
provided an image forming apparatus comprising: an 
image carrier which retains an electrostatic latent 
image corresponding to an original image; a developing 
device which sticks a toner to the electrostatic latent 
image to develop a toner image on the image carrier; 
an intermediate transferrer to which the toner image 
on the image carrier is transferred; a secondary 
transfer roller which transfers the toner image on the 
intermediate transferrer onto paper; and a cleaning 
member which cleans the secondary transfer roller; 
wherein the secondary transfer roller can move to a 
first position to contact the intermediate transferrer, 
and to a second position to be separated from the 



intermediate transferrer, and the secondary transfer 
roller contacts the cleaning member at the second 
position. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
FIG. 1 is a sectional view showing an example of a 
color image forming apparatus having a four-revolution 
type image carrier to which a first embodiment of the 
present invention is applied; 

FIG. 2 is a block diagram representing a schematic 
configuration of the color image forming apparatus to 
which the first embodiment of the present invention is 
applied; 

FIG. 3 is a block diagram showing a configuration 
of a printer unit; 

FIG. 4 is an enlarged detail view of an image 
forming process section; 

FIG. 5 is an enlarged schematic diagram of a 
secondary transfer unit of the image forming apparatus 
as shown in FIG. 1; 

FIG. 6 shows a schematic configuration of the 
first embodiment of the present invention; 

FIG. 7 is a flowchart showing an overview of 
printing operation; 

FIG. 8 is a flowchart showing a jam handling 
sequence; 

FIG. 9 shows a schematic configuration of a second 
embodiment of the present invention; 



- 6 - 

FIG . 10 shows a schematic configuration of a third 
embodiment of the present invention; 

FIG. 11 shows a schematic configuration of a 
fourth embodiment of the present invention; 
5 FIG. 12 shows a schematic configuration of a fifth 

embodiment of the present invention; and 

FIG. 13 shows a schematic configuration of a sixth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
10 Embodiments of the present invention will 

hereinafter be described with reference to the 
drawings . 

FIG. 1 is a sectional view showing a color image 
forming apparatus 1 having a four-revolution type image 

15 carrier to which the present invention is applied. 

In FIG. 1, the image forming apparatus 1 has a 
photosensitive drum 3 which is the image carrier, and a 
color developer image is formed by four revolutions 
of the photosensitive drum. 

20 FIG. 2 is a block diagram representing a schematic 

configuration of a control system of the color image 
forming apparatus 1 . The image forming apparatus 1 
comprises a scanner unit 300 which reads an original 
image and provides an image data corresponding to the 

25 original image, a printer unit 400 which forms an image 

on paper on the basis of the image data from the 
scanner unit 300; a control panel unit 200 serving as 



a user interface; and a main control unit 100 which 
generally controls parts of a digital copier 10 on the 
basis of a user instruction input through the control 
panel unit 200. 

The main control unit 100 can print out, on the 
printer unit 400, image data of an original read by the 
scanner unit 300. The main control unit 100 can also 
receive document data from an external device such as a 
personal computer via a network such as LAN, and print 
it out on the printer unit 400. 

FIG. 3 is a block diagram showing a configuration 
of the printer unit 400. 

A printer CPU 110 generally controls the operation 
of the printer unit 400 in accordance with an operation 
instruction from a CPU 91. A ROM 111 stores a control 
program or the like including the present invention, 
and a RAM 112 is used to temporarily store data. An LD 
drive circuit 113 controls the turning on/off of a 
light emitted by a semiconductor laser, and a polygon 
motor drive circuit 114 controls rotation of a polygon 
motor that rotates a polygon mirror. 

A paper conveying section 115 controls conveyance 
of paper through a conveying path, and a development 
process section 116 controls charging, developing and 
transfer processes of the photosensitive drum. A 
fixture control section 117 controls a fixer that fixes 
a toner image to the paper, and a main motor drive 



circuit 119 controls rotation of a main motor which 
rotates the photosensitive drum, a developing roller 
within a developing device, and the like. 

FIG. 4 is an enlarged view showing a configuration 
of the development process section 116. Details of an 
image forming process will be described below by use of 
FIG. 1 to FIG. 4. 

The photosensitive drum 3 is cylindrical and has a 
diameter of, for example, 100 mm, and is provided 
rotatably in a direction indicated by an arrow. The 
following is disposed around a periphery of the 
photosensitive drum 3 in a rotating direction. First, 
a charger 5 is provided opposite to a surface of the 
photosensitive drum 3. This charger 5 negatively (-) 
charges the photosensitive drum 3 uniformly. Instead 
of the non-contact type charger 5, a conductive roller, 
brush, blade or the like can also achieve non-contact 
type charging. 

An exposure device 7 (see FIG. 1) which exposes 
the charged photosensitive drum 3 to form an 
electrostatic latent image is provided downstream 
of the charger 5 in a rotation direction of the 
photosensitive drum. Downstream of the exposure device 
7, a developing device 9Bk is provided which 
accommodates a black (Bk) developer, and inversely 
develops the electrostatic latent image formed with 
this developer by the exposure device 7. Downstream of 



the developing device 9Bk, color developing devices 9Y, 
9M and 9C accommodating yellow, magenta and cyan toners 
are provided, and these color developing devices are 
configured in such a manner that each of them rotates 
to contact the photosensitive drum 3. 

A intermediate transfer belt 11, which primarily 
transfers a color toner image formed on the 
photosensitive drum and retains a color image, is 
installed downstream of the developing devices. If the 
photosensitive drum makes four revolutions and the 
color image is formed on the intermediate transfer 
belt, a developer image formed on the intermediate 
transfer belt is batch-transferred to conveyed paper at 
a secondary transfer position T2 . 

A discharge lamp 19 is provided downstream of 
a contact position Tl where the photosensitive drum 
3 contacts the intermediate transfer belt 11. The 
discharge lamp 19 discharges electric charges on the 
surface of the photosensitive drum 3 with uniform light 
irradiation. The discharge by the discharge lamp 19 
completes one cycle of image formation, and in the next 
image forming process, the charger 5 again uniformly 
charges the uncharged photosensitive drum 3. 

The above process is repeated four times, thereby 
forming the color toner images of the colors yellow, 
magenta, cyan and black on the intermediate transfer 
belt. This intermediate transfer belt 11 has a 
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seamless belt shape, and is supported on a driving 
roller 15 and a driven roller 13, which roll the 
intermediate transfer belt at a predetermined speed, 
and a tension roller 14 which tensions the belt. 
5 The driving roller 15 and the driven roller 13 are 

provided rotatably in directions indicated by arrows. 
On the intermediate transfer belt 11, a cleaning 
device 10 which can be in or out of contact is 
additionally disposed. The cleaning device 10 is 

10 a rubber blade or a brush, for example. While the 

color image is being primary-transferred onto the 
intermediate transfer belt, the cleaning device 10 is 
out of contact with the belt. After the color image is 
secondary-transferred to the paper, the cleaning device 

15 10 contacts the belt 11 in order to clean the surface 

of the belt. 

The intermediate transfer belt 11 is formed of 
polyimide having a thickness of 100 |nm in which carbon 
is uniformly dispersed. This conveying belt has an 

20 . electric resistance of, for example, 10 10 Qcm, and is 
semiconductive . 

A material for the intermediate transfer belt may 
be a semiconductive material having a volume resistance 
value of 10 8 to 10 13 ficm. In addition to polyimide in 

25 which carbon is dispersed, it may be, for example, 

polyethylene terephthalate, polycarbonate, 
polytetraf luoro-ethylene, polyvinylidene fluoride or 
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the like in which conductive particles such as carbon 
are dispersed. Instead of conductive particles, a 
polymer film in which electric resistance is adjusted 
by composition adjustment may be used. Moreover, it 
5 may be such a polymer film into which ion conductive 

substances are mixed, or a rubber material such as 
silicon rubber or urethane rubber having a relatively 
low electric resistance. 

A secondary transfer roller 30 is disposed 

10 opposite to the driving roller 15. The secondary 

transfer roller can be operated to be in or out 
of contact with the intermediate transfer belt, 
and is out of contact when the color image is primary- 
transferred onto the intermediate transfer belt. After 

15 the color images of four colors are formed on the 

intermediate transfer belt, the secondary transfer 
roller 30 contacts the intermediate transfer belt 11 
at the secondary transfer position T2, and secondary- 
transfers the color image in a batch manner onto 

20 conveyed paper P. 

In the vicinity of the contact position Tl where 
the intermediate transfer belt 11 contacts the 
photosensitive drum 3, a transfer device 23 as a 
primary transfer means is provided opposite to the 

25 photosensitive drum. The transfer device 23 ensures 

that the intermediate transfer belt 11 contacts the 
photosensitive drum 3. 
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The transfer device 23 is comprised of a urethane 
foam roller which is made conductive by dispersing 
carbon, and a metal core bar to which a positive (+) 
constant voltage direct-current power supply is 
connected. 

On the other hand, a paper feed cassette 2 6 which 
stores the paper P is provided under the image forming 
apparatus 1, as shown in FIG. 1. In a main body of 
the image forming apparatus, a pickup roller 27 is 
provided which picks up the paper P one by one from 
the paper feed cassette 26. A resist roller pair 29 
is rotatably provided between the pickup roller 27 
and the intermediate transfer belt 11. The resist 
roller pair 29 supplies, with predetermined timing, the 
paper P to the secondary transfer position T2 where 
the intermediate transfer belt is opposite to the 
secondary transfer roller. Above the secondary 
transfer position T2, there are provided a fixer 33 
which fixes the developer onto the paper P, and a 
discharge tray 34 where the paper P on which the 
developer has been fixed by the fixer is discharged. 

Next, a color image forming process of the 
image forming apparatus having the above-described 
configuration will be described. 

When a user gives an instruction for starting 
image formation via the control panel unit 200 disposed 
on a front side of the image forming apparatus, the 



photosensitive drum 3 starts rotating by receiving a 
driving force from an unshown drive mechanism. The 
charger 5 charges the photosensitive drum 3 uniformly 
at about -600 V. 

The exposure device 7 applies a light correspond- 
ing to an image to be recorded to the photosensitive 
drum 3 uniformly charged by the charger 5, and forms an 
electrostatic latent image on the photosensitive drum 
3. The developing device 9Y develops the electrostatic 
latent image with the developer, and forms a yellow 
developer image. 

When a yellow toner image formed on the 
photosensitive drum 3 reaches the contact position Tl 
where the intermediate transfer belt 11 and the 
transfer member 23 contact the photosensitive drum 3, a 
bias voltage of about + 1000 V is applied to the 
transfer member 23. A transfer electric field is 
formed between the transfer member 23 and the 
photosensitive drum 3, and the yellow developer image 
on the photosensitive drum 3 is transferred onto the 
intermediate transfer belt 11 in accordance with this 
transfer electric field. In other words, the image is 
transferred onto the intermediate transfer belt at the 
contact position Tl where it contacts the intermediate 
transfer belt. The toner remaining on the 
photosensitive drum after the primary transfer is 
cleaned by the cleaning device, and is again charged by 
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the charger 5. 

Next, the exposure device forms an electrostatic 
latent image corresponding to a magenta image on the 
photosensitive drum. The developing device 9 rotates 
5 by a predetermined angle of rotation, and the magenta 

developing roller of the developing device 9M rotates 
in a state opposite to the photosensitive drum 3, 
and then a magenta toner is developed. Further, a 
magenta toner image is transferred onto the intermedi- 
10 ate transfer belt 11 at the contact position Tl . In 

the same manner, a cyan toner image is formed. In 
addition, a black toner image is formed by a developing 
device 9B. 

When the color toner images of four colors are 
15 formed on the intermediate transfer belt 11, the paper 

P is supplied to the transfer area T2 at the right 
moment when the toner image arrives at the transfer 
position T2 where the intermediate transfer belt is 
opposite to the secondary transfer roller. At this 
20 moment, the secondary transfer roller 3 0 contacts the 

intermediate transfer belt and a direct current bias of 
about + 2000 V is applied to the secondary transfer 
roller 30. The toner image is transferred onto the 
paper P owing to the transfer electric field formed by 
25 the bias. 

The developer images thus batch-transferred are 
fixed onto the paper P by the fixer 33. The paper P 
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on which the developer images have been transferred 
is discharged onto the discharge tray 34. The 
secondary transfer roller is out of contact with 
the intermediate transfer belt 11 after the transfer. 
5 The toner remaining on the intermediate transfer belt 

11 is cleaned by the cleaning device 10. 

Next, the cleaning device of the secondary 
transfer roller according to the embodiment of the 
present invention applied to the image forming 

10 apparatus described above will be described in detail. 

In the embodiment indicated below, the present 
invention will be described with an example of a type 
of image forming apparatus in which the intermediate* 
transfer belt makes four revolutions to form a color 

15 image, as shown in FIG. 1 and the like. In addition, 

also in the case of a four tandem type, a part where 
the secondary transfer roller 30, the intermediate 
transfer belt 11 and the driving roller 15 contact is 
the secondary transfer position T2, thus the following 

2 0 embodiment is achieved in the same manner. Therefore, 

an embodiment of the four tandem type image forming 
apparatus will not be described. 

FIG. 5 is an enlarged schematic diagram of a 
secondary transfer unit of the image forming apparatus 

25 shown in FIG. 1 and the like. 

FIG. 6 shows a schematic configuration of a first 
embodiment of the present invention. 
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The secondary transfer roller 30 has a mechanism 
whereby the secondary transfer roller 30 is in or out 
of contact with the intermediate transfer belt 11 by 
use of a cam or the like. This is characterized by a 
5 configuration in which when the secondary transfer 

roller 30 is out of contact with the intermediate 
transfer belt 11, the secondary transfer roller 30 
contacts a cleaning brush 50. The cleaning brush 50 
is, for example, a rotating roller type brush of (j> 

10 17 mm. The secondary transfer roller 30 contacts the 

intermediate transfer belt via the paper only when 
transferring the toner image on the intermediate 
transfer belt onto the paper, and at other times, 
the secondary transfer roller 30 is positioned to 

15 be out of contact and is basically hardly smeared. 

When a problem is caused in paper conveyance 
and paper is not conveyed as usual in the secondary 
transfer (when a so-called jam is caused) , the toner 
image is transferred to the secondary transfer roller, 

20 and the secondary transfer roller is smeared in some 

cases. FIG. 7 is a flowchart showing an overview of 
printing operation. A color image is formed on the 
photosensitive drum in step ST11. More specifically, 
an electrostatic latent image is formed on the 

25 photosensitive drum 3 by a laser beam emitted from the 

exposure device 7 as described above, and the 
electrostatic latent image is developed into a toner 
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image by the developing device 9. The toner image 
is transferred to the intermediate transfer belt 11 
(ST12) . The paper is conveyed from the paper feed 
cassette 26 to the resist roller pair 29 (ST13) , and 
5 if the jam is not caused in the meantime (NO in ST14), 

the paper is fed from the resist roller ,pair 29 to 
the secondary transfer position T2 (ST15) . When the 
paper reaches the secondary transfer position T2, the 
secondary transfer roller 30 contacts the intermediate 

10 transfer belt 11, and the toner image is transferred 

to the paper (ST16) . Subsequently, the toner image is 
fixed onto the paper by the fixer 33. 

In addition, the jam occurred as in the step ST14 
is always detected while the paper is conveyed and fed. 

15 If the jam is caused (YES in ST14), the driving of 

the intermediate transfer belt 11 and the secondary 
transfer roller 30 is stopped (ST18) , and an error 
message indicating that a paper jam exists is displayed 
on a control panel (ST19) . Subsequently, a "jam 

20 handling sequence" is executed. 

FIG. 8 is a flowchart showing the jam handling 
sequence . 

First, it is checked that the jammed paper is 
removed from the paper conveying path (ST21), and 
25 it is ascertained that a cover for removing the jam 

paper is changed from "open" to "closed" (ST22) . 
Next, the intermediate transfer belt 11 and the 
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secondary transfer roller 30 are driven (ST23) , and the 
secondary transfer roller 30 is brought in contact with 
the intermediate transfer belt 11 (ST24), and then a 
positive (+) /negative (-) bias voltage (e.g., ± 2000 V) 
5 is repeatedly applied to the secondary transfer roller 

30 by an application section 28 for several times 
(ST25) . As the toner sticking to the secondary trans- 
fer roller 30 is charged positively or negatively, by 
repeatedly applying the positive/negative bias voltage 

10 as in step ST25, the toner on the secondary transfer 

roller is discharged to an intermediate transfer belt 
side. At this moment, the secondary transfer roller 
is rotated about ten times, and the ordinary polarity 
of a secondary transfer bias is switched upon every 

15 revolution of the secondary transfer roller, thus 

applying the bias voltage thereof to the secondary 
transfer roller. These steps ST23 to ST25 comprise 
the jam handling sequence. 

Subsequently, when the secondary transfer roller 

20 30 is separated from the intermediate transfer belt 11, 

the secondary transfer roller contacts the cleaning 
brush 50, and the toner which could not be returned to 
a belt side by the application of bias voltage in the 
jam handling sequence is cleaned by the cleaning brush 

25 50 (ST26) . At this moment, the secondary transfer 

roller 30 and the cleaning brush 50 are respectively 
driven by driving sections 30M and 50M (see FIG. 5) so 



that their peripheral velocities will be different (so 
that they will be in friction at a contact position 
T3) . 

In the present embodiment, the cleaning brush 
50 is not smeared to a high degree, but a scratching 
member may be disposed in the brush 50 to more 
positively scratch off the toner sticking to the brush. 
The scratching member is, for example, a plate-shaped 
member, and is disposed to cut into the brush at about 
1 mm. 

FIG. 9 shows a schematic configuration of a second 
embodiment of the present invention. 

A constant positional relationship is always kept 
between the secondary transfer roller 30 and the 
cleaning brush 50, and the roller 30 is not in a 
contacting/separating relationship with the brush 50. 
In other words, the secondary transfer roller 30 is 
in or out of contact with the intermediate transfer 
belt 11, and the secondary transfer roller 30 and the 
cleaning brush 50 operate integrally. 

The secondary transfer roller 30 and the cleaning 
brush 50 are respectively driven by the driving 
sections 30M and 50M so that a relative peripheral 
velocity will be 0 (their peripheral velocities and 
direction thereof will be the same at the contact 
position T3) in an ordinary operation, and the roller 
30 and the brush 50 do not slip on each other. 
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Therefore, the brush 50 has a minimized effect of 
scratching the smear on the secondary transfer roller. 

When the jam is caused and the secondary transfer 
roller 30 is smeared, the jam handling sequence is 
5 performed to return the toner on the secondary transfer 

roller 30 to the side of the intermediate transfer belt 
11. Subsequently, the rotation speed of the secondary 
transfer roller 30 or the cleaning brush 50 is changed 
so that their peripheral velocities will be different 

10 (so that they will be in friction at the contact 

position T3) . This enhances the cleaning performance 
of the brush 50, and the surface of the roller is 
cleaned. The peripheral velocities at the contact 
position T3 may have a difference of about 30%. In 

15 this case, the rotation speed of either the roller 

30 or the brush 50 may be changed. 

The second embodiment may be used in combination 
with the first embodiment described above, but the 
effect is obtained with only one embodiment. 

20 FIG. 10 shows a schematic configuration of a third 

embodiment of the present invention. 

In the present embodiment, the same bias voltage 
is applied to the cleaning brush 50 and the secondary 
transfer roller 30. In other words, the same potential 

25 is always applied to the secondary transfer roller 30 

and the cleaning brush 50 so that the electric field is 
not produced therebetween. This makes it possible to 
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prevent the extra toner from entering into the brush 
50. 

When the jam handling sequence is performed, a 
positive/negative bias voltage is alternately applied 
5 to the brush 50 similarly to the secondary transfer 

roller 30. In this case, it is preferable that the 
brush fiber is conductive, and its electric resistance 
is within a range of 10 5 Q to 10 8 Q. For example, it 
can be produced from fiber in which carbon is dispersed 
10 in nylon or acrylic. 

The third embodiment may also be used in 
combination with the embodiments described above, 
but the effect is obtained as one embodiment. 

FIG. 11 shows a schematic configuration of a 
15 fourth embodiment of the present invention. 

In the configuration of the fourth embodiment, the 
cleaning brush 50 is in an electrically floating state, 
and a specific electric field is not produced between 
the secondary transfer roller 30 and the cleaning brush 
20 50. In this way, also during cleaning processing in 

accordance with the jam handling sequence, the entrance 
of the toner to the brush side is restricted to the 
minimum, and most of the toner is discharged to the 
belt side. In this case, the brush is desirably made 
25 of an insulating material. 

FIG. 12 shows a schematic configuration of a fifth 
embodiment of the present invention. 



The configuration of the fifth embodiment has a 
first cleaning brush 50a for cleaning the secondary 
transfer roller, and a second cleaning brush (auxiliary 
brush) 50b which cleans the brush 50a. The first 
cleaning brush 50a to be used has a lower fiber density 
(number per unit area) and shorter fiber than the 
second cleaning brush 50b. Thus, the toner brought in 
by first brush 50a is scratched off by the second brush 
50b. 

The first and second cleaning brushes are 
configured to satisfy LI < 1.5 x L2, where LI (mm) is 
the fiber length of the first cleaning brush 50a, and 
L2 (mm) is the fiber length of the second cleaning 
brush 50b. The brushes are configured to satisfy Dl < 
2 x D2, where Dl ( number/ inch 2 ) is the fiber density of 
the first cleaning brush 50a, and D2 (number/inch 2 ) is 
the fiber density of the second cleaning brush 50b. 
For example, it is possible to use the first brush 
having a density of 2000/inch 2 and a length of 3 mm, 
and the second brush having a density of 5000/inch 2 and 
a length of 5 mm. 

It is preferable that the second cleaning brush 
50b to be used has a higher fiber hardness than the 
first cleaning brush 50a. The first and second 
cleaning brushes are configured to satisfy Yl < 1.5 x 
Y2, where Yl (N/mm 2 ) is the Young's modulus of the 
fiber used for the first cleaning brush 50a, and Y2 



- 23 - 



(N/mm 2 ) is the Young's modulus of the fiber used for 
the second cleaning brush. For example, it will be 
more effective if the fibers of a nylon brush have a 
Young's modulus of 1500 to 2000 N/mm 2 are used as the 
5 first cleaning brush, and an acrylic fiber brush having 

a Young's modulus of 3000 to 3700 N/mm 2 is used as the 
second cleaning brush. 

Alternatively, the first and second cleaning 
brushes are configured so that the first cleaning 

10 brush 50a has a smaller fiber thickness than the second 

cleaning brush 50b. For example, the thickness of 
the fiber used for the first cleaning brush can be 2 
deniers, and the thickness of the fiber used for the 
second brush can be 6 deniers. 

15 FIG. 13 shows a schematic configuration of a sixth 

embodiment of the present invention. 

In the sixth embodiment, a shutter 17 which is 
a plate-shaped member and can be moved is provided 
between the secondary transfer roller 30 and the brush 

20 50. In an ordinary operation, the shutter 17 does 

not contact the secondary transfer roller 30 and is 
disposed (closed) so as to firmly hold the cleaning 
brush 50. After the jam handling sequence, the shutter 
17 is opened to bring the brush 50 in contact with the 

25 roller 30, thereby cleaning the roller 30. After the 

cleaning, the shutter 17 is closed again so that the 
brush 50 does not contact the secondary transfer roller 



As described above, according to the present 
invention, it is possible to provide a satisfactory 
image without a smear on the rear side of the paper 
due to the smear on the secondary transfer roller, 
in the color image forming apparatus including the 
four revolution type and four tandem type color image 
forming apparatus . 

The above description represents embodiments of 
this invention and does not limit the apparatus and 
method of this invention, and various modifications 
can be made. Such modifications also fall within 
the present invention. For instance, the belt is 
used as the intermediate transferrer in the present 
embodiments, but a drum-shaped member or the like may 
be used instead of the belt. Further, the brush is 
used as the cleaning member to clean the secondary 
transfer roller in the present embodiments, but a foam 
elastic roller or a metallic roller may be used. 
Moreover, the apparatus and method configured with 
a proper combination of components, functions, and 
features or method steps in the embodiments also fall 
within the present invention. 



